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y = 91.16 (1)° 
V = 1436.6 (4) A 3 
Z = 4 

Mo Ka radiation 

Data collection 

Oxford Diffraction Xcalibur 
diffractometer with a Sapphire 
CCD detector 

Absorption correction: multi-scan 
(CrysAlis RED; Oxford 



Refinement 

R[F 2 > 2a(F 2 )] = 0.049 

wR(F 2 ) = 0.116 

5 = 1.06 

5772 reflections 

405 parameters 

2 restraints 



ji = 0.25 mm 
T = 293 K 

0.44 x 0.44 x 0.24 mm 



Diffraction, 2009) 

r min = 0.898, r max = 0.942 
8993 measured reflections 
5772 independent reflections 
4069 reflections with / > 2a(I) 
R<„. = 0.016 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.29 e A~ 3 

A/Cw, = -0.31 e A~ 3 



The asymmetric unit of the title compound, C^H^^OsS, 
contains two independent molecules. The dihedral angles 
between the aromatic rings are 82.03 (9) and 79.47 (8)° in the 
two independent molecules. In the crystal, the two molecules 
in the asymmetric unit are linked into dimers via pairs of N— 
H- ■ -O(S) hydrogen bonds to generate C(4) chains. 

Related literature 

For studies, including ours, on the effects of substituents on the 
structures and other aspects of 7Y-(aryl)amides, see: Bowes et 
al. (2003); Gowda et al. (1999, 2003). For 7V-(aryl)methane- 
sulfonamides, see: Gowda et al. (2007). For 7V-(aryl)aryl- 
sulfonamides, see: Shetty & Gowda (2005). For ^-(sub- 
stituted benzoyl) arylsulfonamides, see: Suchetan et al. (2012). 
For TV-chloroarylamides, see: Jyothi & Gowda (2004). For 
7V-bromoarylsulfonamides, see: Usha & Gowda (2006). 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H- ■ -A 


D- ■ A 


D-H-A 


N3-H3N---02 


0.85 (1) 


2.30 (1) 


3.141 (3) 


168 (3) 



Data collection: CrysAlis CCD (Oxford Diffraction, 2009); cell 
refinement: CrysAlis RED (Oxford Diffraction, 2009); data reduc- 
tion: CrysAlis RED; program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009); soft- 
ware used to prepare material for publication: SHELXL97. 

BTG thanks the University Grants Commission, Govern- 
ment of India, New Delhi, for a special grant under the UGC- 
BSR one-time grant to faculty. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BT5801). 




Experimental 

Crystal data 

C 14 H 12 N 2 0 5 S 
M, = 320.32 
Triclinic, PI 
a = 10.860 (1) A 



; 11.716 (2) A 
12.841 (2) A 
= 114.51 (2)° 
= 102.99 (2)° 
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N-(4-Methylbenzoyl)-2-nitrobenzenesulfonamide 
P. A. Suchetan, Sabine Foro and B. Thimme Gowda 
Comment 

Diaryl acylsulfonamides are known as potent antitumor agents. As part of our studies on the substituent effects on the 
structures and other aspects of A^-(aryl)-amides (Bowes et ah, 2003; Gowda et ah, 1999, 2003), 7V-(aryl)-methane- 
sulfonamides (Gowda et ah, 2007), 7V-(aryl)-arylsulfonamides (Shetty & Gowda, 2005); N-(substitutedbenzoyl)-aryl- 
sulfonamides (Suchetan et ah, 2012); iV-chloroarylsulfonamides (Jyothi & Gowda, 2004) and A^-bromoarylsulfonamides 
(Usha & Gowda, 2006), in the present work, the crystal structure of A f -(4-methylbenzoyl)-2-nitrobenzenesulfonamide (I) 
has been determined (Fig.l). 

The asymmetric unit of the structure contains two independent molecules. In one of the molecules, the N — C bond in 
the C — SO2 — NH — C segment has gauche torsion with respect to the S=0 bonds. The conformation between the N — H 
and C=0 bonds in the C — SO2 — NH — C(O) segments are anti. Further, the conformations between the N — H bonds and 
the ortho-m\xo groups in the sulfonyl benzene rings are syn, similar to that observed in 7V-(3-methylbenzoyl)- 2-nitro- 
benzenesulfonamide (II)(Suchetan et ah, 2012). 

The molecules are twisted at the S — N bonds with the torsional angles of 64.42 (25)° and -55.37 (245)°, compared to 
the value of 64.32 (20)° in (II). 

The dihedral angles between the sulfonyl benzene rings and the — SO2 — NH — C — O segments are 76.73 (8)° and 
79.47 (8)°, compared to the value of 75.7 (1)° in (II). Furthermore, the dihedral angles between the sulfonyl and the 
benzoyl benzene rings are 82.03 (9)° and 79.47 (8)°, compared to the value of 89.5 (1)° in (II). 

In the crystal, the intermolecular N-H---0 (S) hydrogen bonds (Table 1) link the molecules into chains. Part of the 
crystal structure is shown in Fig. 2. 

Experimental 

The title compound was prepared by refluxing a mixture of/i-methylbenzoic acid (0.02 mole), 2-nitrobenzene- 
sulfonamide (0.02 mole) and excess phosphorous oxychloride for 3 h on a water bath. The resultant mixture was cooled 
and poured into crushed ice. The solid, A^-(4-methylbenzoyl)-2-nitrobenzenesulfonamide, obtained was filtered, washed 
thoroughly with water and then dissolved in sodium bicarbonate solution. The compound was later reprecipitated by 
acidifying the filtered solution with dilute HC1. It was filtered, dried and recrystallized. 

Prism like colourless single crystals of the title compound used in X-ray diffraction studies were obtained by slow 
evaporation of its toluene solution at room temperature. 

Refinement 

The H atom of the NH group was located in a difference map and later restrained to N — H = 0.86 (2) A. The other H 
atoms were positioned with idealized geometry using a riding model with the aromatic C — H = 0.93 A and the methyl C 
— H = 0.93 A. All H atoms were refined with isotropic displacement parameters set at 1.2 {7 eq (C-aromatic, N) and 1.5 
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£/ eq (C-methyl). 
Computing details 

Data collection: CrysAlis CCD (Oxford Diffraction, 2009); cell refinement: CrysAlis RED (Oxford Diffraction, 2009); 
data reduction: CrysAlis RED (Oxford Diffraction, 2009); program(s) used to solve structure: SHELXS97 (Sheldrick, 
2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009); 
software used to prepare material for publication: SHELXL97 (Sheldrick, 2008). 




Figure 1 

Molecular structure of the title compound, showing the atom-labelling scheme. Displacement ellipsoids are drawn at the 
50% probability level. 
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Figure 2 

Molecular packing in the title compound. Hydrogen bonds are shown as dashed lines. 



iV-(4-Methylbenzoyl)-2-nitrobenzenesulfonamide 

Crystal data 

Ci 4 H 12 N 2 0 5 S 
M r = 320.32 
Triclinic, PI 
Hall symbol: -P 1 
a =10.860(1) A 
b= 11.716(2) A 
c= 12.841 (2) A 
a= 114.51 (2)° 
P= 102.99 (2)° 
y = 91.16(1)° 
V= 1436.6(4) A 3 

Data collection 

Oxford Diffraction Xcalibur 

diffractometer with a Sapphire CCD detector 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
Rotation method data acquisition using at scans 



Z = 4 

F(000) = 664 

D x = 1.481 Mgnr 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 3497 reflections 

6 = 2.6-27.7° 

ju = 0.25 mnT 1 

T=293 K 

Prism, colourless 

0.44 x 0.44 x 0.24 mm 



Absorption correction: multi-scan 

(CrysAlis RED; Oxford Diffraction, 2009) 
T mm = 0.898, r max = 0.942 
8993 measured reflections 
5772 independent reflections 
4069 reflections with/> 2a(I) 
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R M = 0.016 

ftnax = 26.4°, (9 min = 2.6° 

A = -13->13 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > l^F 2 )] = 0.049 

wR(F 1 ) = 0.116 

S = 1.06 

5772 reflections 

405 parameters 

2 restraints 

Primary atom site location: structure-invariant 
direct methods 



£=-12- 
/=-14- 



>14 
•16 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = l/[a 2 (F 0 2 ) + (0.0321P) 2 + 1.1 76 IP] 

where P = {F 2 + 2F 2 )I?> 
(A/ f r) max = 0.018 
Ap max = 0.29 e A" 3 
A y o min = -0.31 e A~ 3 



Special details 

Experimental. CrysAlis RED (Oxford Diffraction, 2009) Empirical absorption correction using spherical harmonics, 
implemented in SCALE3 ABSPACK scaling algorithm. 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 , The threshold expression of F 2 > o^F 2 ) is used 
only for calculating iJ-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


XI- *IXJ 

^iso ' *-^eq 


CI 


-0.0965 (2) 


0.5718(2) 


0.3025 (2) 


0.0424 (6) 


C2 


-0.1921 (3) 


0.5564 (2) 


0.2042 (3) 


0.0485 (6) 


C3 


-0.3051 (3) 


0.6057 (3) 


0.2163 (3) 


0.0642 (9) 


H3 


-0.3696 


0.5933 


0.1498 


0.077* 


C4 


-0.3212 (3) 


0.6736 (3) 


0.3285 (4) 


0.0713 (10) 


H4 


-0.3959 


0.7095 


0.3375 


0.086* 


C5 


-0.2284 (3) 


0.6885 (3) 


0.4263 (3) 


0.0661 (9) 


H5 


-0.2405 


0.7333 


0.5015 


0.079* 


C6 


-0.1166 (3) 


0.6369 (3) 


0.4134 (3) 


0.0505 (7) 


H6 


-0.0541 


0.6462 


0.4802 


0.061* 


C7 


0.1874 (2) 


0.7296 (3) 


0.3702 (2) 


0.0467 (6) 


C8 


0.2763 (2) 


0.8070 (2) 


0.3448 (2) 


0.0428 (6) 


C9 


0.2955 (3) 


0.9366 (3) 


0.4126 (3) 


0.0587 (8) 


H9 


0.2529 


0.9730 


0.4714 


0.070* 


C10 


0.3781 (3) 


1.0120 (3) 


0.3926 (3) 


0.0659 (9) 


H10 


0.3898 


1.0990 


0.4384 


0.079* 


Cll 


0.4436 (3) 


0.9617 (3) 


0.3068 (3) 


0.0545 (7) 


C12 


0.4233 (3) 


0.8330 (3) 


0.2396 (3) 


0.0525 (7) 


H12 


0.4656 


0.7971 


0.1805 


0.063* 


C13 


0.3409 (3) 


0.7557 (3) 


0.2582 (2) 


0.0473 (6) 
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TJ 1 O 

H13 


a OOAO 

0.3292 


0.6688 


A 0 1 0 1 

O.zlzl 


A ACT* 
0.05 /* 


(~* 1 A 

C14 


a CTCi /o a 
0.5351 (3) 


1 f\A AH /I A 

1.044 / (3) 


A OOT/C: /1A 

0.Z5 lb (3) 


A ATAA / 1 AA 

0.0/90 (10) 


TJ 1 A A 

H14A 


0.61 15 


1 ATO A 
1.0 110 


A 1 CAA 

0.3509 


A AAC* 

0.095* 


II I /I D 

H14J3 


0.4966 


111 TO 
1.11 /z 


A OOA1 

O.zool 


A AOC* 

0.095* 


H14C 


A C C CA 

0. jjjO 


A AATO 

0.99 /9 


A O 1 

O.zl3o 


A AAC* 




A 1 /I /I A ZO\ 

(J. 1440 (2) 


A /OA 

0.60 /z (2) 


A O OO 1 ZO\ 

0.Z5Z1 (Z) 


A A/1 O O /C\ 

0.0488 (5) 


H1JN 


A 1 CT /TA 

(J.l J / (J) 


A CC2 /"5A 
0.383 (3J 


a iin /iia 
0.2132 (13) 


A ACA* 

0.059* 


XTO 

JN2 


A 1 T7fl /1\ 
— 0.1 / /9 (3) 


A ACiCiA f'~}\ 

0.4^04 (3) 


A AOI /I A 

0.0»3o (3J 


A ATA/I /OA 

0.0/04 (8J 


C\ 1 


A AOAOA /1 ca 

0.09629 (18) 


A /1AA1 /'OA 

o.4yyi (z) 


A A A170 /1 AA 

0.403 /9 (19) 


a f\£ii //;a 
0.0633 (o) 


U2 


A AO OT 1 / 1 A\ 

0.028 /l (19) 


A ICiAQZ /1 T\ 

0.39455 (1 /) 


A IOCAjC /1 AA 

0.1o59o (19) 


A A/CA 1 /CA 

0.0601 (5) 


U3 


A 1 CA£ /OA 

0.1506 (2) 


A HCQH /OA 
0. /06 / (Z) 


A A CAAO /1 OA 

0.45992 (lo) 


A A/^CA //^A 

0.0659 (6) 


U4 


A AAT/C /1A 

—0.09 /6 (3) 


A C 1 C 1 /I \ 

0.5353 (3) 


A AC/') /OA 

0.05o3 (2J 


A AA A A /OA 

0.0944 (8J 




-0.2522 (4) 


A 1 AT 1 /T\ 

0.3971 (3) 


A A 1 T A /OA 

0.0170 (2) 


A 1 O 1 1 /10\ 

0.1311 (13) 




U.U48U3 (o) 


U.5UOZO (6) 


U.z94oo (/) 


AA/101^> /10\ 

U.U4slz (18) 


C15 


0.4933 (2) 


A O A A O /ON 

0.2942 (2) 


A 1 /" 0 1 /O \ 

0.1683 (2) 


A AIOA /C\ 

0.0380 (5) 


C16 


A cta/: /oa 
0.5306 (2) 


A 'J T1 O /OA 

0.3 /3z (z) 


A OOA1 /OA 

0.2593 (2J 


A A/1 1 /I /jCA 

0.0414 (6J 


C17 


0.6504 (2) 


A O O 1 C /O \ 

0.3816 (3) 


A ") CT 1 ZO\ 

0.3571 (2) 


A A /I HO f £\ 

0.0468 (6) 


HI / 


A £T/1 A 

U.6/4U 


A A 1 £0 

U.4362 


A A1H A 

U.43 /4 


a n</^* 
U.U56* 


C18 


0.7355 (3) 


A O AT 1 /O \ 

0.3071 (3) 


0.3037 (3) 


A ACAO /T\ 

0.0503 (7) 


i_ri o 
H18 


A O 1 T 1 

0.81 /l 


A 1 1 1 C 

0.3115 


A 1 ,4 O C 

0.3485 


0.060* 


pin 


A TAAA CT\ 

0. /009 (3 J 


A OOAT /"2A 

O.ZZO / (j) 


A 1 OCO /1A 

0. lo52 (3J 


A ACAT /TA 
0.050/ (/) 




0. /585 


A 1 TCT 
0.1 /5 / 


A 1 ca/; 
0.1506 


A A£ 1 * 

0.061 * 


C20 


A C O A C /") \ 

0.5805 (3) 


AOOIO ZO\ 

0.2213 (2) 


A 1 1 TO /O \ 

0.1172 (2) 


A A/ITT //^\ 

0.0477 (6) 


HzU 


0.5583 


U.1683 


U.U365 


A ACT* 

0.05 /* 


C21 


AT) 7a /") \ 

0.2311 (3) 


a Ann 1 /o\ 

0.0971 (2) 


A AO C /I /^>\ 

0.0854 (2) 


A A A TA /^\ 

0.0479 (6) 


L22 


0.1465 (2) 


A AC 1 A ZO\ 

0.0519 (2) 


A 1 T /lA /o\ 

0.1349 (2) 


A A A CT //^\ 

0.0457 (6) 


L23 


a 1 1 at /o \ 

0.1197 (3) 


A ATTT n\ 

-0.0777 (3) 


0.0968 (3) 


A ACTA /T\ 

0.0570 (7) 


H23 


0.1556 


A HI/I 

—0.1334 


A AO AO 

0.0392 


0.068* 


Cz4 


A A/1 A 1 /"1\ 

U.U4U1 (3 ) 


a mo 
— U.l/38 (3) 


A 1/1/11 /"2A 

U.1443 (3) 


A n^ii /OA 
U.UOZ3 (8) 


T A 


A A111 

0.0222 


—0.2108 


0.1168 


A AT C sk 

0.075* 


/ ' O C 

C25 


A A 1 1 A /I \ 

—0.013V (3) 


A A/1 /I C /"3 \ 

-U.U445 (3) 


A Ol 1 /I /1\ 

0.2314 (3) 


A ACTO /TA 
0.05 11 {/) 


C26 


A A 1 1 T /") \ 

0.0137 (3) 


0.0836 (3) 


A O /"O/" /O \ 

0.2686 (3) 


A A/" 1 O ZO\ 

0.0613 (8) 


t to 

Hz 6 


A AO 1 T 

-0.0217 


a nni 

0.1391 


A O 1£0 

0.3268 


A AT A * 

0.074* 


C27 


A A AO C /") \ 

0.0925 (3) 


A 1 O O A /O \ 

0.1320 (3) 


A O O 1 T /O \ 

0.2217 (3) 


A AC/"A /T\ 

0.0560 (7) 


Hz / 


A 1 AA1 

0.1093 


A O 1 A 1 

o.ziyi 


A O /I OT 

0.248 / 


A A/CT* 

0.06 /* 


C28 


A AA/A /"^A 

—0.0969 (3) 


A AACA /1A 

—0.0950 (3J 


A OO^A ( A\ 

0.2860 (4) 


A AO 11 / 1 AA 

0.0813 (10) 


Til O A 

HzoA 


A AC 1 A 

—0.05 14 


A 1 A TO 

—0. 14 /o 


A O 1 TC 

0.31 lo 


A AAO* 

0.098* 


in on 

H28H 


A 1 TOO 

—0.1 /zo 


A 1 /I 1 T 

—0.143 / 


a oo/c:t 
0.226 / 


A AAO* 

0.098* 


H28C 


A 1 1 AT 

— 0.1 IV / 


A AOCT 

— 0.025 / 


0.3486 


A AAO* 

0.098* 


XT1 


n tic i /oa 
0.2353 (2) 


A OO 1 1 /OA 

0. zz 11 (z) 


A AAO 1 /OA 

0.0981 (2) 


A (\A£H /CA 

0.046/ (5) 


H3 JN 


A 1 Of /OA 

0.1 oj (2) 


A OAO /OA 

O.zoV (z ) 


A 111 /OA 

0.133 (Z) 


A AC/* 


XT /I 

N4 


A A A AC /OA 

0.4405 (2) 


A A AO A ZO\ 

0.4484 (z) 


A If 1 ^ ZO\ 

0.3514 (2) 


A ACO A /zT\ 

0.0524 (6) 


KJy) 


u.j i yyj yz. j 


U.4ZJ /Z ^lOj 


n 1 1 Q78 (\ C>\ 

U.117/0 \^"7 


U.UOJ / ) 


07 


0.3564 (2) 


0.2349 (2) 


-0.04299 (17) 


0.0708 (6) 


08 


0.3129 (2) 


0.03374(18) 


0.0378 (2) 


0.0677 (6) 


09 


0.3422 (2) 


0.3918(2) 


0.34577 (19) 


0.0780 (7) 


010 


0.4714(2) 


0.5617(2) 


0.4097 (2) 


0.0713 (6) 


S2 


0.34704 (7) 


0.29805 (7) 


0.07566 (6) 


0.04910 (19) 
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Atomic displacement parameters (A 2 ) 





U n 


U 22 


LP 3 


U u 


U 13 






CI 


0.0391 (14) 


0.0388 (13) 


0.0565 (16) 


0.0053 (11) 


0.0140(12) 


0.0266 


(12) 


C2 


0.0499 (16) 


0.0463 (15) 


0.0566 (17) 


0.0015 (12) 


0.0095 (13) 


0.0316 


(14) 


C3 


0.0475 (17) 


0.076 (2) 


0.083 (2) 


0.0057 (15) 


0.0037 (16) 


0.055 (2) 


C4 


0.0478 (18) 


0.091 (2) 


0.103 (3) 


0.0269 (17) 


0.0312(19) 


0.062 (2) 


C5 


0.060 (2) 


0.075 (2) 


0.078 (2) 


0.0204 (17) 


0.0329 (18) 


0.0380 


(19) 


C6 


0.0441 (15) 


0.0573 (17) 


0.0577 (18) 


0.0087 (13) 


0.0150(13) 


0.0309 


(14) 


C7 


0.0390 (14) 


0.0520 (16) 


0.0475 (16) 


0.0079 (12) 


0.0113 (12) 


0.0198 


(13) 


C8 


0.0377 (13) 


0.0456 (15) 


0.0452 (15) 


0.0063 (11) 


0.0072(11) 


0.0214 


(12) 


C9 


0.0572 (18) 


0.0503 (17) 


0.0599 (19) 


0.0060 (14) 


0.0195 (15) 


0.0132 


(14) 


CIO 


0.068 (2) 


0.0407 (16) 


0.081 (2) 


0.0025 (15) 


0.0139(18) 


0.0211 


(16) 


Cll 


0.0503 (16) 


0.0547 (17) 


0.0661 (19) 


0.0029 (13) 


0.0075 (14) 


0.0373 


(15) 


C12 


0.0562 (17) 


0.0580(17) 


0.0555 (17) 


0.0113 (14) 


0.0205 (14) 


0.0329 


(15) 


C13 


0.0536 (16) 


0.0420 (14) 


0.0487 (16) 


0.0073 (12) 


0.0136(13) 


0.0216 


(12) 


C14 


0.079 (2) 


0.073 (2) 


0.100 (3) 


-0.0053 (19) 


0.018 (2) 


0.054 (2) 


Nl 


0.0477 (13) 


0.0477 (13) 


0.0526 (14) 


0.0023 (10) 


0.0190(11) 


0.0202 


(12) 


N2 


0.084 (2) 


0.0717(19) 


0.0577 (18) 


0.0124(16) 


0.0071 (16) 


0.0360 


(16) 


01 


0.0498 (12) 


0.0827 (15) 


0.0815 (15) 


0.0207(11) 


0.0173 (11) 


0.0576 


(13) 


02 


0.0604(13) 


0.0395 (10) 


0.0803 (15) 


0.0126 (9) 


0.0240(11) 


0.0224 


(10) 


03 


0.0666 (14) 


0.0700 (14) 


0.0563 (13) 


-0.0036 (11) 


0.0273 (11) 


0.0171 


(11) 


04 


0.0899 (19) 


0.132(2) 


0.0839 (19) 


0.0306 (18) 


0.0437 (16) 


0.0570 


(18) 


05 


0.191 (4) 


0.098 (2) 


0.0616(18) 


-0.042 (2) 


-0.013 (2) 


0.0194 


(16) 


SI 


0.0431 (4) 


0.0460 (4) 


0.0649 (5) 


0.0112(3) 


0.0174 (3) 


0.0311 


(3) 


C15 


0.0444 (14) 


0.0359 (13) 


0.0373 (13) 


0.0020(11) 


0.0130(11) 


0.0180 


(11) 


C16 


0.0447 (14) 


0.0406 (14) 


0.0440(15) 


0.0077(11) 


0.0192(12) 


0.0189 


(12) 


C17 


0.0442 (15) 


0.0498 (15) 


0.0416(15) 


0.0018 (12) 


0.0118 (12) 


0.0150 


(12) 


C18 


0.0403 (15) 


0.0529 (16) 


0.0591 (18) 


0.0062 (12) 


0.0140(13) 


0.0249 


(14) 


C19 


0.0490 (16) 


0.0483 (15) 


0.0584 (18) 


0.0124(13) 


0.0251 (14) 


0.0205 


(14) 


C20 


0.0583 (17) 


0.0423 (14) 


0.0434 (15) 


0.0048 (12) 


0.0208 (13) 


0.0153 


(12) 


C21 


0.0466 (15) 


0.0353 (14) 


0.0478 (16) 


0.0053 (12) 


0.0049 (12) 


0.0081 


(12) 


C22 


0.0418 (14) 


0.0371 (13) 


0.0495 (15) 


0.0060(11) 


0.0019(12) 


0.0152 


(12) 


C23 


0.0618 (18) 


0.0384 (15) 


0.0591 (18) 


0.0053 (13) 


0.0095 (15) 


0.0128 


(13) 


C24 


0.068 (2) 


0.0386 (15) 


0.071 (2) 


-0.0025 (14) 


0.0025 (17) 


0.0222 


(15) 


C25 


0.0461 (16) 


0.0550 (17) 


0.069 (2) 


0.0004 (13) 


0.0009 (14) 


0.0326 


(16) 


C26 


0.0589 (18) 


0.0525 (17) 


0.076 (2) 


0.0148 (14) 


0.0243 (16) 


0.0271 


(16) 


C27 


0.0614(18) 


0.0370 (14) 


0.071 (2) 


0.0116(13) 


0.0217(16) 


0.0219 


(14) 


C28 


0.072 (2) 


0.077 (2) 


0.099 (3) 


-0.0049 (19) 


0.017 (2) 


0.046 (2) 


N3 


0.0446 (13) 


0.0407 (12) 


0.0497 (14) 


0.0066 (10) 


0.0092 (10) 


0.0160 


(11) 


N4 


0.0483 (14) 


0.0625 (16) 


0.0407 (13) 


0.0112 (12) 


0.0136(11) 


0.0155 


(12) 


06 


0.0703 (14) 


0.0520 (12) 


0.0798 (15) 


0.0140(10) 


0.0135 (11) 


0.0415 


(11) 


07 


0.0799 (15) 


0.0911 (16) 


0.0404(11) 


0.0088 (13) 


0.0109(10) 


0.0296 


(11) 


08 


0.0688 (14) 


0.0444(11) 


0.0808 (15) 


0.0134(10) 


0.0312(12) 


0.0119 


(10) 


09 


0.0462 (12) 


0.0970(18) 


0.0665 (15) 


-0.0018 (12) 


0.0232 (11) 


0.0081 


(13) 


010 


0.0874 (16) 


0.0527 (13) 


0.0704(15) 


0.0213 (12) 


0.0374(13) 


0.0138 


(11) 


S2 


0.0561 (4) 


0.0505 (4) 


0.0443 (4) 


0.0073 (3) 


0.0089 (3) 


0.0258 


(3) 
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Geometric parameters (A, °) 


CI— C6 


1.379 (4) 


CI— C2 


1.385 (4) 


CI— SI 


1.766 (3) 


C2— C3 


1.380 (4) 


C2— N2 


1.462 (4) 


C3— C4 


1.380 (5) 


C3— H3 


0.9300 


C4— C5 


1.366 (5) 


C4— H4 


0.9300 


C5— C6 


1.379 (4) 


C5— H5 


0.9300 


C6— H6 


0.9300 


C7— 03 


1.214(3) 


C7— Nl 


1.395 (3) 


C7— C8 


1.487 (4) 


C8— C13 


1.380 (4) 


C8— C9 


1.384 (4) 


C9— CIO 


1.381 (4) 


C9— H9 


0.9300 


CIO— Cll 


1.378 (4) 


CIO— H10 


0.9300 


Cll— C12 


1.374 (4) 


Cll— C14 


1.505 (4) 


C12— C13 


1.386 (4) 


C12— H12 


0.9300 


C13— H13 


0.9300 


C14— H14A 


0.9600 


C14— H14B 


0.9600 


it — n i hv_. 


U.70UU 


Nl— SI 


1.641 (2) 


Nl— H1N 


0.855 (10) 


N2— 04 


1.196(4) 


N2— 05 


1.207 (4) 


01— SI 


1.419(2) 


02— SI 


1.429 (2) 


C6— CI— C2 


118.7(2) 


C6— CI— SI 


117.4 (2) 


C2— CI— SI 


123.8 (2) 


C3— C2— CI 


120.9 (3) 


C3— C2— N2 


116.8 (3) 


CI— C2— N2 


122.3 (3) 


C2— C3— C4 


119.1 (3) 


C2— C3— H3 


120.4 


C4— C3— H3 


120.4 


C5— C4— C3 


120.6 (3) 


C5— C4— H4 


119.7 


C3— C4— H4 


119.7 



CI 5— C20 


1.381 (3) 


C15— C16 


1.394 (3) 


CI 5— S2 


1.771 (3) 


C16— C17 


1.370 (4) 


CI 6— N4 


1.474 (3) 


C17— C18 


1.381 (4) 


C17— H17 


0.9300 


C18— C19 


1.372 (4) 


C18— H18 


0.9300 


CI 9— C20 


1.383 (4) 


C19— H19 


0.9300 


C20— H20 


0.9300 


C21— 08 


1.210(3) 


C21— N3 


1.395 (3) 


C21— C22 


1.486 (4) 


C22— C27 


1.384 (4) 


C22— C23 


1.389(4) 


C23— C24 


1.379 (4) 


C23— H23 


0.9300 


C24— C25 


1.384 (4) 


C24— H24 


0.9300 


C25— C26 


1.376 (4) 


C25— C28 


1.503 (4) 


C26— C27 


1.382 (4) 


C26— H26 


0.9300 


C27— H27 


0.9300 


C28— H28A 


0.9600 


C28— H28B 


0.9600 




0 9600 


N3— S2 


1.642 (2) 


N3— H3N 


0.853 (10) 


N4— O10 


1.216(3) 


N4— 09 


1.216(3) 


06— S2 


1.430(2) 


07— S2 


1.420 (2) 


C20— CI 5— C16 


118.1 (2) 


C20— CI 5— S2 


118.89(19) 


CI 6— CI 5— S2 


122.58 (19) 


C17— C16— C15 


122.1 (2) 


CI 7— CI 6— N4 


116.7(2) 


CI 5— CI 6— N4 


121.2 (2) 


C16— C17— C18 


118.6(2) 


C16— C17— H17 


120.7 


C18— C17— H17 


120.7 


C19— C18— C17 


120.8 (3) 


CI 9— CI 8— HI 8 


119.6 


CI 7— CI 8— HI 8 


119.6 



Acta Cryst. (2012). E68, o572 



sup-7 



supplementary materials 



p a p r p r 

C4 — C5 — Co 


1 1 Pi Pi i") \ 

119.9 (3) 


p 1 O P1A P^A 

C 1 8 — C 1 9 — C20 


1 1 A 1 /") \ 

120.1 (3) 


C • A p C TIf 

C4 — C5 — H5 


1 OA A 

120.0 


p 1 O P1A TT1A 

C18 — C19 — H19 


1 1A A 

120.0 


Co — C5 — H5 


1 OA A 

120.0 


/""OA Z" 1 1 A tt 1 A 

C20 — C 1 9 — H 1 9 


1 1A A 

120.0 


CI — Co — C5 


120.6 (3) 


C 1 5 — C20 — C 1 9 


1 1A A ^1\ 

120.4 (2) 


p 1 p / TTzT 

CI — Co — Ho 


1 1 A *7 

119.7 


p 1 c P1A TT1A 

C 1 5 — C20 — H20 


1 1 A O 

119.0 


C5 — Co — Ho 


1 1 A *7 

119.7 


p 1 p. P1A TT1A 

C19 — C20 — H20 


1 1 A O 

119.8 


/~\o r^n xt 1 

03 — C7 — N 1 


1 1A /I /1\ 

120.4 (2) 


p O PI 1 \n 

U8 — Czl — N3 


1 1 A O /O \ 

119.8 (3) 


03 — C7 — C8 


111 /T /TN 

123.0 (3) 


/A 0 pi 1 pii 
(Jo — C2 1 — C22 


1TT C\ /1\ 

123.9 (2) 


xti 1 r~*o 

Nl — C7 — Co 


1 1 / A /1\ 

116.0 (2) 


XT') PI 1 PII 

NJ — C21 — C22 


11/1") /1\ 

116.3 (2) 


C13 — C8 — C9 


118.8 (3) 


pn pii pit 

C27 — C22 — C23 


110 1 /I \ 

118.3 (3) 


n i p 0 p ~7 

C13 — C8 — C7 


1 T) 1 /1A 

123.2 (2) 


t~"^n 

C27 — C22 — C2 1 


123.5 (2) 


/-i f \ po /"in 

C9 — C8 — C7 


1 1 O A /T\ 

118.0 (2) 


PII PII PI 1 

C23 — C22 — C2 1 


118.1 (3) 


pift pa 0 

CIO — C9 — C8 


1 1 A A /"J \ 

119.9 (3) 


C • T A PII PII 

C24 — C23 — C22 


1 1 A 1 /I \ 

120.2 (3) 


s 1 a /~< a Tin 

CIO — C9 — H9 


1 OA A 

120.0 


p ^) /I PII T Tl 1 

C24 — C23 — H23 


1 1 A A 

119.9 


PO /" P» TTA 

C8 — C9 — H9 


120.0 


PII PII TT1") 

C22 — C23 — H23 


119.9 


pi 1 p 1 p, /"Tt 

Cll — CIO — C9 


121.8 (3) 


PIT PI A POf 

C23 — C24 — C25 


111 A /I \ 

122.0 (3) 


pi 1 p 1 (\ TT1A 

Cll — C 1 0 — H 1 0 


1 1 A 1 

119.1 


p 0 0 pi /i tti/i 
C23 — C24 — H24 


1 1 A A 

119.0 


P (\ pi A TT1A 

C9 — CIO — H10 


1 1 A 1 

119.1 


PIC PI /I TT1/1 

C25 — C24 — H24 


1 1 A A 

119.0 


p 1 t p \ 1 p -I rv 

C12 — Cll — CIO 


1 1 T O /I \ 

117.8 (3) 


PI/' PIC PI A 

C26 — C25 — C24 


1 1 "7 ") /T \ 

117.3 (3) 


P11 P11 P 1 /I 

C 1 2 — C 1 1 — C 1 4 


121.0 (3) 


C ' "\ PIC p 1 O 

C26 — C25 — C28 


1 1 A A /") \ 

120.9 (3) 


P1A P11 P 1 /I 

CIO — Cll — C14 


121.2 (3) 


pi A PTf PIO 

C24 — C2 5 — C2 0 


111 O /") \ 

121.8 (3) 


pii p 1 pio 
Cll — C12 — C13 


121.3 (3) 


PIC PI/" P1"7 

C25 — C26 — C27 


111 O /T \ 

121.8 (3) 


Cll — C12 — H12 


119.3 


C25 — C26 — H26 


119.1 


p 1 i p 11 in o 

C13 — C12 — H12 


119.3 


pn pi/" in/ 

C27 — C26 — H26 


119.1 


C8 — C13 — C12 


1 OA A /">\ 

120.4 (3) 


r~"Mi r^^tn r^^t^t 

C26 — C27 — C22 


1 OA C /") \ 

120.5 (3) 


P O P 11 T T 1 O 

C8 — C13 — H13 


119.8 


PI/' pn TTn 

C26 — C27 — H27 


119.7 


p 1 1 p 1 *) in o 

C12 — C13 — H13 


119.8 


pii pn tti*7 

C22 — C2 7 — H2 7 


119.7 


pi 1 P 1 /I TT 1 /I A 

Cll — C 1 4 — H 1 4 A 


1 AA C 

109.5 


PTC PIO TTIO A 

C25 — C2 0 — H2 0 A 


1 AA C 

109.5 


pii p I /I TJ I I D 

Cll — C14 — H14b 


1 AO C 

1 09. J 


ptc pto LTTOD 

C2 j — C2 0 — H2 0 d 


1 AO C 

109.5 


TT1 A A P1 A TT1 /I I~"> 

H 1 4 A — C 1 4 — H 1 4B 


109.5 


TTIO A PIO TTTOn 

H28A — C28 — H28B 


109.5 


pi 1 P 1 /I TT1 /|/-1 

Cll — C14 — H14C 


1 AA C 

109.5 


PTC PIO TTIO/" 1 

C2 5 — C2 0 — H2 0 C 


1 AA C 

109.5 


TT1 A A P 1 A TT1 /I P 

H 1 4 A — C 1 4 — H 1 4C 


1 An c 

109.5 


TTIO A PTO TTTOP 

H2oA — C2o — H2oC 


1 AA C 

109.5 


TJ 1 /ID P 1 /I TJ 1 IP 

H14b — C14 — H14C 


1 AO C 

109.5 


HTOD PTO TJTOr 

H2oB — C2o — H2oC 


1 AO C 

109.5 


P "7 XT 1 Ci 1 

C7 — Nl — SI 


1 t 1 to / 1 a\ 

123.28 (19) 


PI 1 \TT CI 

C21 — N3 — S2 


ITT /) -7 / 1 fv\ 

123.47 (19) 


P -7 \T1 TT1\T 

C7 — Nl — H1N 


111 /1\ 

121 (2) 


PT1 XT') TT")XT 

C21 — N3 — H3N 


1 11 /1\ 

122 (2) 


C 1 TvT 1 T T 1 XT 

SI — Nl — H1N 


11c /i\ 
115 (2) 


CI XT') TTT\T 

S2 — N3 — H3N 


111 1 /1 A\ 

113.1 (19) 


r\A XTI 

(J4 — N2 — (J 5 


124.0 (3) 


A1 A XT A /"\A 

O10 — N4 — U9 


11/1 A /1\ 

124. U (2) 


p 1 XTI p O 

(J4 — Nz — Cz 


110 1 /"J \ 

118.1 (3) 


/ \ 1 a XT/1 /' 1 /_ 

0 1 0 — N4 — C 1 0 


1101 /i\ 
118.3 (2) 


nc XTI p 0 

05 — N2 — C2 


1 1 T 1 /"J \ 

117.2 (3) 


/ \(\ XT A p 1 / 

09 — N4 — C16 


1 1 T C /1\ 

117.5 (2) 


01— SI— 02 


119.62(13) 


07— S2— 06 


119.71 (14) 


01— SI— Nl 


109.89(13) 


07— S2— N3 


110.46(13) 


/~\~) c 1 XT 1 

02 — SI — N 1 


1 f\A f 1 / 1 1\ 

104.51 (12) 


/"v / ril XT') 

O6 — S2 — N3 


1 A /I OI /ION 

104.21 (12) 


01 — SI — CI 


1 A/^ ^A / 1 0\ 

106.60 (13) 


r\n pic 

07 — S2 — CI 5 


1 AT 10 / 1 0\ 

107.13 (13) 


U2 — SI — CI 


109.45 (13) 


U6 — S2 — C15 


1 AT O A { 1 0\ 
10 /.SO (12) 


Nl— SI— CI 


106.06(12) 


N3— S2— C15 


106.88 (11) 


C6— CI— C2— C3 


0.4 (4) 


C20— CI 5— CI 6— C17 


1.0(4) 


SI— CI— C2— C3 


177.3 (2) 


S2— CI 5— CI 6— C17 


-171.2(2) 


C6— CI— C2— N2 


179.0 (3) 


C20— CI 5— CI 6— N4 


-176.5 (2) 
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C 1 P 1 P <"> \M 

S I — C 1 — C2 — N 2 


A 1 / A\ 

-4.1 (4) 




pic p 1 /_ XT/1 

iS2 — C 1 5 — L 1 6 — N4 


110 /O \ 

11.3 (3) 


p 1 P O P O p /I 

C 1 — C2 — C 3 — C4 


1.5 (4) 




PIC pi /-_ p 1 ^7 p 1 0 

C 1 5 — C 1 6 — C 1 7 — C 1 8 


1 O / A \ 

-1.3 (4) 


po p*? p /i 

N 2 — C2 — C3 — C4 


-177.2 (3) 




N4 — C 1 6 — C 1 7 — C 1 8 


1 T/C O ZO\ 

176.3 (2) 


po p*> p /i pc 

C2 — C3 — C4 — C5 


-2.1 (5) 




pi / /~"1"7 pin pin 

C 1 6 — C 1 7 — C 1 8 — C 1 9 


A 1 /A \ 

0.1 (4) 


p O A PC /"• /_ 

C3 — C4 — C5 — Co 


0.9 (5) 




p 1 ^ p 1 0 p 1 n /^^a 

L 1 7 — C 1 0 — C 1 9 — C2U 


1 ") //I \ 

1.3 (4) 


L2 — CI — Co — C5 


-1.6 (4) 




/"^ 1 /" pi r P^A p 1 n 

C 1 6 — C 1 5 — C20 — C 1 9 


AC / A\ 

0.5 (4) 


Si — CI — Co — C5 


-178.7 (2) 




c> 0 p 1 c /~i^a p 1 r\ 

S2 — C 1 5 — C20 — C 1 9 


1 TO A /ON 

173.0 (2) 


p l PC /' 1 /_ p 1 

C4 — C5 — Co — C 1 


0.9 (5) 




p 1 0 pi r\ p -> / •> p 1 c 

C 1 8 — C 1 9 — C20 — C 1 5 


1 T /A \ 

-1.7 (4) 


p, ~> ri n p o p 1 o 

03 — C7 — C8 — C13 


1 64. j (3) 




p 0 pi 1 poo PT7 

(J8 — C21 — L22 — C27 


1 CT A S") \ 

157.4 (3) 


XT1 PT p o P 1 -) 

Nl — C7 — Co — C13 


n a ( a \ 

-17.4 (4) 




XT'} PI 1 p -) -) POT 

N3 — C21 — C22 — L27 


Ol A ( A \ 

—21 A (4) 


03 — C7 — Co — C9 


-15.1 (4) 




PiO PT1 POO POO 

(J 0 — C2 1 — C22 — C2 3 


IO A f A\ 

-18.9 (4) 


xti pt po p a 

JN 1 — C7 — Co — C9 


163.2 (3) 




XTO PO 1 POO POO 

N3 — C21 — L22 — L23 


1 zCO O ZO\ 

162.3 (2) 


n i p o pa nn 
C 1 J — C, 6 — C9 — C 1 u 


A 1 f A\ 

0.1 (4) 




POT POO POO P O /I 

C2 / — C22 — C23 — C24 


A T / A\ 

0.7 (4) 


p -7 /-i o pa pi a 

L7 — C 8 — C9 — C 1 0 


179.5 (3) 




POI POO POO p O /I 

C21 — L22 — C23 — C24 


1 TT 1 /O \ 

177.1 (3) 


C8 — C9 — C 1 0 — C 1 1 


-0.4 (5) 




P O O PO O PO /I PO c 

C22 — C23 — C24 — C25 


1 A /C\ 

-1.0(5) 


C9 — CIO — Cll — C12 


0.7 (5) 




P O O PO /I PO C P O 

C23 — C24 — C25 — C26 


0.8 (5) 


p (\ p i i\ rill p i /i 

C9 — CIO — Cll — C14 


-178.8 (3) 




POO PO A POC POO 

C23 — C24 — L25 — L28 


1 TT O fi\ 

-177.8 (3) 


p 1 n n i p 1 o /^n 
CIO — Cll — C12 C13 


0.8 (4) 




PO/I POC p -> / POT 

L24 — C25 — C26 — C27 


A O /C\ 

-0.3 (5) 


C14 — Cll — C12 — C13 


178.8 (3) 




P O O PO C PO /" P O T 

C28 — C25 — C26 — C27 


1 TO O /") \ 

178.3 (3) 


C9 — Co — C 1 3 — C 1 2 


A 1 / A\ 

-0.1 (4) 




POC POjC pot poo 

C25 — C26 — C27 — C22 


A A /C\ 

0.0 (5) 


C / — C 0 — C 1 3 — C 1 2 


—1 /y.D (2) 




p 0 "> poo po "7 r"i/c 
C23 — C22 — C2 / — C26 


A O / A\ 

-0.2 (4) 


*ni 1 rill nn p o 

Cll — C12 — CI 3 — Co 


A C / A\ 

0.5 (4) 




poi poo pot poz: 

C21 — L22 — C27 — C26 


-176.4 (3) 


/"~\0 PT XT1 C1 

03 — C7 — Nl — SI 


-3.1 (4) 




PiO PO 1 XTO CO 

O8 — C2 1 — N3 — S2 


-12.4 (4) 


p o PT XT 1 C 1 

Co — C7 — N 1 — S 1 


no co /io\ 

178.58 (18) 




POO PO 1 XT') CO 

C22 — C2 1 — N 3 — S2 


1 zCZT /IT / 1 A\ 

166.47 (19) 


Cj — C2 — Nz — 04 


114.8 (3) 




p 1 n pi/: xt /i p, 1 i\ 

CI / — Clo — JN4 — U1U 


55.5 (3) 


pi po r\A 

CI — C2 — N2 — 04 


A //I \ 

—63.9 (4) 




P1C p 1 /_ XT/1 P. 1 A 

C 1 5 — L 1 6 — N 4 — (J 1 0 


-126.9 (3) 


PIO /~i -» XTO /\r 

C 3 — C2 — N 2 — O 5 


-62.0 (4) 




P 1 T P 1 Z' XT /I A 

C 1 7 — C 1 6 — N4 — 09 


1 O A A /I \ 

-120.9 (3) 


p 1 p XTO / "\ C 

CI — C2 — N2 — 05 


1 1 A 1 /1\ 

119.3 (3) 




P1C p 1 /_ XT/1 PA 

C 1 5 — C 1 6 — N4 — 09 


C O /") \ 

56.8 (3) 


C / — JN 1 — SI — Ol 


— 3U.4 (3) 




C21 — N3 — Sz — O / 


6U.8 (3) 


C7 — Nl — SI — 02 


1 O A A \ 

-180.0 (2) 




POI XT') CO f \ / 

C2 1 — N3 — S2 — O6 


1 /"A /I /O \ 

-169.4 (2) 


C7 — N l — SI — C 1 


64.4 (2) 




P Ol XT') CO P 1 C 

C21 — N3 — S2 — C15 


-55.4 (2) 


cf, pi 0.1 m 

v^o — ^ 1 — 01 \J 1 






UZU 1 3 oz VJ / 


—8 7 (1\ 

0. / (,z; 


C2— CI— SI— 01 


-157.8(2) 




CI 6— CI 5— S2— 07 


163.4 (2) 


C6— CI— SI— 02 


149.9 (2) 




C20— CI 5— S2— 06 


-138.8(2) 


C2— CI— SI— 02 


-27.1 (3) 




CI 6— CI 5— S2— 06 


33.3 (2) 


C6— CI— SI— Nl 


-97.9 (2) 




C20— CI 5— S2— N3 


109.7 (2) 


C2— CI— SI— Nl 


85.1 (2) 




CI 6— CI 5— S2— N3 


-78.2 (2) 


Hydrogen-bond geometry (A, °) 


D—n-A 




D — H 


R-A D-A 


D — R-A 


N3— H3/V-02 




0.85 (1) 


2.30(1) 3.141(3) 


168(3) 
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